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Description 

BACKGROUND OF THE INVENTION 

Field of The Invention s 

[0001] The present invention relates generally to a 
eyeglass type image display apparatus which permits 
monitoring of an image, such as a video, or television 
image, in an immediate form via a pair of ocular lenses. 10 

Description of The Prior Art 

[0002] Eye glass type image display devices, or 'head 
mounted' image displays, have been disclosed, for ex- is 
ample, in Japanese Patent Application (First Publica- 
tion) 3-251 667 by the present applicant. Such a conven- 
tional eye glass type image display device will be dis- 
cussed hereinbelow with reference to Figs. 1 and 2. 
[0003] In the drawings, a head-mounted image dis- 20 
play apparatus 100 has a front frame 101, comprising 
an essentially rectangular body portion, retained by a 
pair of bows 102, 102 to be held to the head of a user 
in a manner similar to a pair of eyeglasses. Also provid- 
ed at a lower center portion of the front frame 101 are 2s 
an inverted V-shaped nose pad 101a and an inverted V- 
shaped reflector 103. As best seen in Fig. 1, mounted 
at a position above the reflector 103, a fluorescent tube 
104 is provided. At both sides of the reflector 103, color 
liquid crystal display (LCD) panels 1 05, 105 (image dis- 30 
play means) are arranged. For each of the LCD panels 

105, 105, a convex focus lens is formed substantially 
integrally therewith via deflection panels 107, 107. 
Mounted within the front frame 101, so as to be posi- 
tioned at the inner sides of left and right eyes of a user, 35 
focusing lenses 1 06, 1 06 are provided and, ocular lens- 
es 1 08, 1 08 are mounted in a position so as to be in front 

of the left and right eyes of a user respectively Reflec- 
tors 109, 109, of a rectangular plate type, are arranged 
so as to reflect images focused through the focusing 40 
lenses 106, 106 to the ocular lenses 108, 108. 
[0004] It will also be noted in Fig. 2 that earphone cups 
102a, 102a are provided on each of the bows 102, 102 
which may be utilized to provide sound accompaniment 
to images supplied to the image display means. 45 
[0005] As seen in the explanatory diagram of Fig. 1 , 
when such a conventional head mounted image display 
apparatus 100 is worn over the face of a user, images 
formed on the pair of LCD panels 105, 105, from a VTR 
or the like, are irradiated by the fluorescent tube 1 04 and so 
projected in enlarged form on the retinas a, a of the left 
and right eyes A, A of the user, via the focusing lenses 

106, 106, the reflectors 109, 109 and the ocular lenses 
108, 108. The virtual images reflected on the ocular 
lenses are adjustable to establish a comfortable viewing ss 
distance for the user. 

[0006] However, in such conventional head-mounted 
image display apparatus as described above, since the 



reflector 103 is mounted above the nose pad to assist 
in projecting the images displayed on the LCD panels 
105, 105, to the eyes by lateral deflection, it is difficult 
to enlarge the nose pad portion of the apparatus such 
that the reflector 103 will not contact the user's nose. 
That is, when a user having a larger nose wears the dis- 
play apparatus 100, it is difficult to match the left and 
right eye positions of the user with the positions of the 
ocular lenses 108, 108. Further, since the LCD panels 
105, 105, cannot be moved closer to the reflector 103, 
the conventional apparatus cannot be adapted for users 
who have a substantially small distance between their 
eyes. In addition, since focusing adjustments are made 
by moving the respective ocular lenses 108, 108 so as 
to vary a distance between the eyes A, A and the ocular 
lenses 1 08, 1 08, it is possible that a portion of the image 
may 'drop out', that is to say, to be beyond the focal 
range of the ocular lenses 108, 108, at some position- 
ings thereof. 

[0007] Therefore, it has been required to provide a 
head mounted image display apparatus which is adapt- 
able to a wide range of facial types and in which satis- 
factory focusing and eye distance adjustment can be 
easily and reliably carried out. 

[0008] There is also known from document WO-A- 
92/07292 a pair of 3D spectacles, in which each eye is 
provided with a lens arrangement. The spectacles are 
designed to make a two-dimensional image, such as a 
TV image, appear three-dimensional. 
[0009] Another 3D image display disclosed in docu- 
ment EP-A-0 438 362 comprises, for each eye, an at- 
tachment the separation between which is adjustable. 
The images are created by shining a light through trans- 
parent type LCD image plates and directing the trans- 
mitted light to the viewer via a lens arrangement. 
[0010] Finally, document EP-A-0 454 443 discloses a 
virtual image display in which the user can select wheth- 
er to view a virtual image, a real image, or both, depend- 
ing on the operation of a shutter system. 

SUMMARY OF THE INVENTION 

[0011] It is therefore a principal object of the present 
invention to overcome the drawbacks of the prior art. 
[001 2] It is a further object of the present invention to 
provide a head mounted image display apparatus which 
is adaptable to a wide range of facial types and in which 
satisfactory focusing and eye distance adjustment can 
be easily and reliably carried out. 
[0013] In order to accomplish the aforementioned and 
other objects, the present invention provides a head- 
mounted image display apparatus, wherein images 
from a pair of image display means provided in a device 
body are provided to left and right eyes of a user in en- 
larged form, said display apparatus having a pair of im- 
age display means and a pair of ocular lenses, each of 
said ocular lenses forming an enlarged image of a re- 
spective one of the image display means, reflective 
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means being disposed between the display means and 
the ocular lenses, ail these elements being arranged to 
provide enlarged images to the left and right eyes of a 
user, via reflector means interposed between said im- 
age display means and the pair of ocular lenses, further 5 
comprising: a pair of optical visual units housing said 
image display means, said reflector means and said oc- 
ular lenses, said optical visual units being respectively 
movable horizontally in directions towards and away 
from each other, characterised in that said image display 10 
means are respectively supported in said optical visual 
units at a horizontal orientation, i.e. perpendicular to the 
plane containing the eyes of the viewer, focusing means 
being further provided such that said image display 
means are movable in vertical directions, and wherein is 
said reflector means are respectively mounted obliquely 
in said optical visual units below said image display 
means and said ocular lenses are vertically mounted in 
said optical visual units in a reflective path of said re- 
flector means. 20 
[001 4] According to a preferred optional embodiment 
of the present invention, a head-mounted image display 
apparatus, wherein images from a pair of image display 
means provided in a device body are provided to left 
and right eyes of a user in enlarged form via reflector 25 
means interposed between the image display means 
and a pair of ocular lenses is provided, further compris- 
ing: a shaft, laterally mounted within the device body; a 
pair of optical visual units housing the image display 
means, the reflector means and the ocular lenses, the 30 
optical visual units respectively movable horizontally in 
directions toward and away from each other along the 
shaft, the ocular lenses being vertically arranged so as 
to oppose left and right eyes of the user, the reflector 
means being obliquely arranged between the ocular 35 
lenses and the image display means and the image dis- 
play means being arranged on a horizontal plane and 
movable in a vertical direction while maintaining a hori- 
zontal attitude thereof in relation to the reflector means. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] In the drawings: 

Fig. 1 is an explanatory diagram of image reflection 45 
in a conventional head-mounted image display ap- 
paratus; and 

Fig. 2 is a perspective view of a conventional head- 
mounted image display apparatus such as shown 
in Fig. 1. so 
Fig. 3 is a front view of a head-mounted image dis- 
play apparatus according to a preferred embodi- 
ment of the invention; 

Fig. 4 is an exploded perspective view of the head- 
mounted image display apparatus of Fig. 3; 55 
Fig. 5 is an alternative exploded perspective view 
of the head-mounted image display apparatus of 
Fig. 3; 



Fig. 6 is a perspective view of an optical visual de- 
vice employed in the head-mounted image display 
apparatus; 

Fig. 7 is a cross-sectional view of the optical visual 
device of Fig. 6; 

Fig. 8 is a plan view of the optical visual device of 
Fig. 6; 

Fig. 9 is a rear view of the optical visual device of 
Fig. 6; 

Fig. 1 0 shows a partially cut away perspective view 
of an optical visual unit provided in the optical visual 
device; 

Fig. 11 is an exploded perspective view of a back- 
light arrangement employed in the head-mounted 
image display apparatus of the invention; 
Figs. 12a - 12c are partial front views of the head- 
mounted image display apparatus for showing a po- 
sitional condition of focus and eye distance adjust- 
ing mechanisms according to movement of adjust- 
ment sliders associated therewith; 
Fig. 13 is a perspective view of a focus adjusting 
mechanism according to the invention; 
Fig. 14 is a cross-sectional view of a slider portion 
of the focus adjusting mechanism of Fig. 13; 
Fig. 1 5 is a cross-sectional view of an eye distance 
adjusting mechanism according to the invention; 
Fig. 16 is a lateral cross-sectional view of the eye 
distance adjusting mechanism of Fig. 15; 
Fig. 17 is a perspective view of an earphone cup 
receptacle mechanism according to the invention; 
Fig. 18 is an exploded perspective view of a reel 
portion of the earphone cup receptacle mechanism 
of Fig. 17; 

Fig. 19 is a perspective view of a rear side of the 
reel portion of Fig. 18; 

Fig. 20 is a perspective view showing a retracted 
condition of a cord connecting an earphone cup; 
Fig. 21 is a plan view showing a condition in which 
a cord attached to an earphone cup is retracted; 
Fig. 22 is an exploded perspective view of a top side 
of a mounting plate portion of the earphone cup re- 
ceptacle mechanism; 

Fig. 23 is a perspective view of a bottom side of the 
mounting plate portion of Fig. 22; 
Fig. 24 is an exploded perspective view of an ear- 
phone cup receptacle mechanism according to the 
invention; 

Fig. 25 is a plan view of the head-mounted image 
display apparatus of the invention; 
Fig. 26 is a front elevation of the head-mounted im- 
age display apparatus of the invention; 
Fig. 27 is an enlarged plan view of a bow connecting 
portion of the head-mounted image display appara- 
tus; 

Fig. 28 is a left side view of the head-mounted im- 
age display apparatus; 

Fig. 29 is a right side view of the head-mounted im- 
age display apparatus; 
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Fig. 30 is a rear view of the head-mounted image 
display apparatus; 

Fig. 31 is a bottom view of the head-mounted image 
display apparatus; 

Fig. 32 is a cross-sectional view of an alternative 
construction of an adjustment slider according to 
the invention; 

Fig. 33 is a lateral cross-sectional view of the alter- 
native adjustment slider construction of Fig. 32; 
Fig. 34 is an explanatory diagram of a convergence 
angle establishing means according to an alterna- 
tive embodiment of a head-mounted image display 
apparatus of the invention; 
Fig. 35a is an explanatory diagram of optical char- 
acteristics of the head-mounted image display ap- 
paratus of the invention; 

Fig. 35b is an explanatory diagram of optical char- 
acteristics of a conventional head-mounted image 
display apparatus; 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0016] Hereinbelow, a first preferred embodiment of 
a head-mounted image display apparatus according to 
the invention will be described in detail with reference 
to the drawings. 

[0017] Referring now to the drawings, particularly to 
Figs. 3 - 5, a head-mounted image display apparatus 1 
according to the invention generally comprises a sub- 
stantially rectangular (goggle shaped) front frame 10, to 
be positioned on the face in front of a user's eyes. As 
seen in Fig. 4, a pair of bows 20, 20 is connected to rear 
outside portions of the front frame 10 for supporting the 
head-mounted image display apparatus 1 on the face 
in a substantially eyeglass type arrangement. An optical 
visual device 2, including a backlight 30 and a pair of 
optical visual units. 40, 40 are arranged at a front central 
portion of the front frame 10 and a pair of earphone cup 
receptacle mechanisms 80, 80 are respectively ar- 
ranged at each side of the front frame 10. 
[001 8] The front frame 1 0 comprises a fore cabinet 1 1 
having a channel-shaped longitudinal cross-section and 
made, for example, of non-transparent synthetic resin, 
a reverse C-shaped rear cabinet 12, which may also be 
formed of non-transparent synthetic resin, and which is 
attached to a rear peripheral edge of the fore cabinet 11 
so as to collectively form a hollow box. The rear cabinet 
has basically an upper, visor portion 12a, a rear, face 
portion 12b and a lower, shelf portion 12c. On tilted ends 
of the visor portion 12a, cylindrical projecting portions 

1 3, 1 3 are integrally formed so as to project horizontally 
from the sides thereof and, at a central position on the 
face portion 1 2b and the shelf portion 1 2c a substantially 
triangular nose receptacle 14 is formed. A pair of win- 
dows 15, 15 are provided through the face portion 12b 
of the rear cabinet on either side of the nose receptacle 

1 4, at positions corresponding to eye positions of a user. 
[0019] As shown in Figs. 5 and 25 - 30, the bows 20, 



20 of the head-mounted image display apparatus 1 of 
the invention include front bow portions 21 , 21 of a hol- 
low, rectangular configuration and made, for example, 
of synthetic resin. Rear bow portions 22, 22, made of 
5 plate metal, for example, are arranged behind the front 
bow portion 21,21 so as to be slidable within the front 
bow portions 21, 21. A band portion 23 joins the ends 
of the rear bow portions 22, 22 such that the apparatus 
as a whole forms a ring shape. Also, at forward ends of 
the front bow portions 21, 21, hinges 13a, 13a are 
formed so as to pivotal ly mount the bows 20, 20 on the 
projecting portions 1 3, 1 3 of the visor portion 1 2a of the 
rear cabinet. According to this construction, the rear 
cabinet 1 2 is prevented from directly contacting the fore- 
head of a user. 

[0020] The front sides of the rear bow portions 22, 22 
are provided with knobs 22a, 22a which are arranged to 
protrude through slits 21 b, 21 b formed in the outer sides 
of the front bows 21,21 such that the rear bows 22, 22 
are slidably adjustable. Flexible rubber plates 24, 25 are 
provided at rear end portions of the rear bows 22, 22 
respectively. As best seen in Fig. 27, the rubber plate 
24 is provided with a gourd-shaped engaging hole 24a 
while the rubber plate 25 is formed with a protruding T- 
shaped rubber boss 25a which is engageable with the 
engaging opening 24a of the rubber plate 24. Also, ac- 
cording to the present embodiment, as seen in Fig. 28, 
the left side front bow 21 is provided with a connecting 
cord 26 for interfacing with a VTR, television, video 
game, or other imaging source (imaging sources not 
shown in the drawings). 

[0021] Referring now to Figs. 7 and 1 1 , the backlight 

30 of the optical visual device 2 has a semi-cylindrical 
reflector 31 with an inner curved surface having a mirror 
finished portion 32. As best seen in Fig. 11 , the reflector 
31 , which may be formed of synthetic resin, acts as a 
frame for a elongated rectangular substrate 33 which is 
mounted on a center recess of the reflector 31 , an elon- 
gated fluorescent lamp 34 (Fig. 7) mounted on the sub- 
strate, a power source unit 37 connected to the sub- 
strate via interlocking connectors 35, 36, a central 
shielding plate 38a, side shielding plates 38b, 38c for 
partially closing an upper surface of the recessed por- 
tion of the reflector 31 and a pair of shafts 39, 39 (Fig. 
7) extending between projected portions 31a..., 31b..., 
which project from front and rear surfaces of the reflector 

31 respectively. 

[0022] On the substrate 33, patterning (not shown) is 
provided for providing suitable illumination from the flu- 
orescent lamp 34. As noted above, interlocking connec- 
tors 35, 36 are provided for connecting the substrate 33 
and the power source 37. According to the present em- 
bodiment, a female connector 35 is provided at one side 
of the substrate 33 while a male connector 36 is provid- 
ed at an upper side of the power source 37. Thus con- 
nection for supplying substantially high voltage to the 
substrate 33 is established, while noise and/or shorting 
which may be caused if direct connection were made 
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via a cable or the like may be avoided. 
[0023] Referring to Figs. 6 - 9, the pair of optical visual 
units 40, 40 of the optical visual device 2 includes re- 
spective, box-shaped body units 41,41, which are sup- 
ported on the pair of shafts 39, 39 for allowing sliding 
movement thereof. Each body unit 41 includes a rectan- 
gular, frame-like LCD holder 43 which is horizontally ori- 
ented and enabled to move in vertical directions via a 
vertically extending shaft 42. A diffusion plate 44 is 
mounted on an upper side of each of the LCD holders 
43, and a transparent type LCD (liquid crystal display) 
pane) 45 is mounted within each of the LCD holders 43. 
A squared cylindrical lens frame 46, mounts an ocular 
lens 47 at a rectangular opening portion at a rear side 
thereof (i.e. facing in the direction of the facing portion 
12b of the rear cabinet, that is, facing the eyes of the 
user). One lens frame 46 is being provided at a lower 
side of each of the LCD holders 43 respectively. A mirror 
(reflector plate) 48 is mounted at an angle of approxi- 
mately 45° in a lower portion of each of the squared cy- 
lindrical lens frames 46 behind the ocular lens 47, and 
a coil spring 49 is provided on each side for constantly 
biasing each LCD holder 43 upwardly. 
[0024] According to the above -described construc- 
tion, when an image is displayed on the LCDs 45, 45, 
light emitted from the fluorescent lamp 34 of the back- 
light 30 is reflected as two parallel beams by the mirror 
surface 32 of the reflector 31 to irradiate the display por- 
tion 45a of each of the LCDs 45, 45 and the image is 
then projected via the reflection plates 48, 48 to the ret- 
inas of a user's left and right eyes A, A as an enlarged 
image via the ocular lenses 47, 47. Since the LCDs 45, 
45 are illuminated by the same fluorescent lamp 34 dif- 
ferences in color, temperature and/or luminance be- 
tween the LCDs 45, 45 can be eliminated and image 
quality is improved. It will be also be noted that, accord- 
ing to the above construction a stereo, or 3-D image 
wherein separate images are provided to the left and 
right eyes respectively, may also preferably be utilized. 
[0025] Referring now to Fig. 8, each of the unit bodies 
41 , 41 of the optical visual units 40, 40 are formed as a 
parallelepiped construction of, for example, synthetic 
resin. Projecting from, and integrally formed with, front 
and rear upper sides of the unit bodies 41 , 41 holding 
portions 41a, 41b, 41b are respectively formed for en- 
gaging the shafts 39, 39. As seen in Fig. 8, the unit bod- 
ies are mounted so as to slant obliquely toward a center 
of the head-mounted image display apparatus 1. That 
is to say, on a horizontal plane, the rectangular shape 
of the unit bodies 41 , 41 , LCD holders 43, 43, LCDs 45, 
45 etc. are displaced from a mutually parallel relation- 
ship, such that an outer side of the unit bodies sits further 
from the user than the inner sides. The degree of dis- 
placement, or tilting of the unit bodies is established at 
between 2° to 8° therebetween. The reason for this dis- 
position of the unit bodies is so that a convergence angle 
of between 2 and 8 degrees exists between an image 
on the left LCD 45 and a corresponding, or identical im- 



age on the right LCD 45. This is to allow the user to easily 
merge the left and right images into a single image, while 
the user maintains a relaxed state since research has 
shown that in most humans, including infants, a distance 
5 of between 40mm to 75mm exists between the pupils of 
the eyes and that, in a relaxed, or unfocused, state of 
the human eye, focal convergence occurs at a distance 
of between 60cm and 1m of the person. This corre- 
sponds to a slightly 'cross eyed' tendency of the human 
10 eye at rest which translates to a convergence angle of 
between 2.7° and 7.15° existing between the average 
pair of eyes. Thus, such an convergence has been con- 
sidered by the present inventors and a displacement of 
between 2° and 8° has been provided between the unit 
bodies 41 , 41 . According to this, eye fatigue as well as 
mental fatigue associated with eyestrain may be mini- 
mized so that the head-mounted image display appara- 
tus 1 may be used for long periods of time. Also, the 
head-mounted image display apparatus 1 according to 
the invention becomes comfortable to wear and may be 
easily adapted to be worn by a large head by tilting the 
optical visual units at the above-mentioned conver- 
gence angle relative to the pair of shafts 39, 39 along 
which they move, as seen in Fig. 34, it is also possible 
to set the convergence angle by offsetting or tilting the 
mounting of the LCDs 45, 45 from a light axis in a mag- 
nitude t toward the center of the shafts 39, 39 without 
tilting each of the entire optical visual units 40, 40 rela- 
tive the shafts 39, 39. 

[0026] Also, referring again to Fig. 8, a coil spring 50 
is disposed between the pair of unit bodies 41, 41 and 
engages facing sides thereof so as to bias the unit bod- 
ies 41, 41 toward each other along the shafts 39, 39. 
Furthermore, as shown in Fig. 10, the facing sides of 
each of the unit bodies 41 are respectively provided with 
a reverse U-shaped, vertical sliding groove 41c formed 
integrally therein. The vertical sliding groove 41c re- 
ceives therein a reverse U-shaped projecting portion 
43a of the LCD holder 43 for stably enabling vertical 
movement of the LCD holder 43 and preventing move- 
ment of the LCD holder 43 around the shaft 42. 
[0027] Still referring to Fig. 10, is may be seen that, 
provided on the LCD holder 43 on a side opposite that 
having the reverse U-shaped projecting portion 43a, an 
L-shaped projecting portion 43b is integrally formed. 
The L-shaped projecting portion 43b has a vertically ori- 
ented circular opening 43c defined therethrough by 
which the LCD holder 43 engages the vertical shaft 42. 
[0028] On the other hand, as best seen in Fig. 6, at a 
projecting end of the L-shape of the projecting portion 
43b, a laterally oriented opening 43d is defined. The L- 
shaped projecting portion 43b projects through a groove 
41 d formed in the rear side of each unit body 41 and the 
laterally oriented opening 43d therethrough engages a 
shaft 76 of a focus adjusting means 70, as will be ex- 
plained in more detail hereinlater. 
[0029] It should additionally be noted that, as seen in 
Fig. 7, a substrate 51 , a flexible substrate 52 are provid- 
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ed at rear and bottom sides of the optical visual units 
40, 40, and a system (control) substrate 53 is provided 
at a top side of the optical visual units 40, 40, mounted 
on the reflector 31 . 

[0030] The pair of optical visual units 40, 40 are hor- 
izontally movable toward and away from each other via 
eye distance adjusting mechanisms 60, 60 provided on 
the lower shelf portion 12c of the rear cabinet 12 as will 
be explained in detail with reference to Figs. 1 5 and 16. 
[0031] As seen the Fig. 15, each eye distance adjust- 
ing mechanism 60 comprises an adjusting knob 61 
which projects from the bottom side of the lower shelf 
portion 1 2c of the rear cabinet 1 2 via an elongate open- 
ing 12c' provided through the shelf portion 12c. The ad- 
justing knob 61 is horizontally slidable in left and right 
directions. 

[0032] As shown in Fig. 1 5, the eye distance adjusting 
mechanism 60 comprises an eye distance adjusting 
slider 61 projected through a groove 12c' formed in a 
recessed portion 1 2r of the shelf portion 1 2c of the rear 
cabinet 12. A leaf spring 64 is retained to a rear side of 
the eye distance adjusting knob 61 via a fastening pin 
63, which may for example be a rivet, screw or other 
suitable retaining means, and a backing plate 62 is in- 
terposed between a top surface of the shelf portion 1 2c 
and the leaf spring 64 held by the fastening pin 63. As 
seen in the drawing, the leaf spring 64 is fastened to the 
rear side of the eye distance adjusting slider 61 such 
that downwardly curved distal ends 64a thereof are bi- 
ased to apply downward pressure against the backing 
plate 62 so as to seat the slider firmly in the groove 1 2c'. 
It will be noted that the backing plate 62 has a groove 
62a formed therethrough corresponding to the groove 
12c 1 such that the eye distance adjusting slider 61 is 
smoothly slidable horizontally in left and right directions 
along the groove 1 2c'. 

[0033] A rear, or upper side 61b of the eye distance 
adjusting slider 61 is formed to as to be engageable with 
a stopper member 65, as best seen in Fig. 12a. Refer- 
ring now to Fig. 9, according to the above described con- 
struction, the eye distance adjusting slider is effective to 
slide the optical visual units 40, 40 between a first small- 
er distance H1 , and a second longer distance H2 such 
that the optical visual units 40, 40 may be freely movable 
according to a user's preferences. According to the 
present embodiment, the distance H1 is set at 55mm 
while second distance H2 is set to 75mm, though other 
dimensions may also be preferably employed. 
[0034] Hereinbelow, the structure of a pair focus ad- 
justing mechanism 70, 70 acting on the optical visual 
units 40, 40 will be described hereinbelow with refer- 
ence to Figs. 13 and 14. 

[0035] The focus adjusting mechanisms 70, 70 are 
provided at each side of the upper visor portion 1 2a of 
the rear cabinet and are active to move the optical visual 
units 40, 40 up and down vertically. Similarly to the eye 
distance adjusting mechanisms 60, 60 and as seen in 
Fig. 11, each focus adjusting mechanism 70 comprises 



a focus adjusting slider 71 projected through a groove 
12a' and horizontally slidable in left and right directions 
along the groove 12a\ which is formed in a recessed 
portion 12r' of the visor portion 12a of the rear cabinet 

5 12. A leaf spring 74 is retained to a rear side of the eye 
focus adjusting slider 71 via a fastening pin 73 and a 
backing plate 72 is interposed between a bottom surface 
of the visor portion 12a and the leaf spring 74 held by 
the fastening pin 73. As seen in the drawing, the leaf 

io spring 74 is fastened to the rear side of the focus adjust- 
ing slider 71 such that upwardly curved distal ends 74a 
thereof are biased to apply upward pressure against the 
backing plate 72 so as to seat the slider firmly in the 
groove 12a'. It will be noted that the backing plate 72 

is has a groove 72a formed therethrough corresponding 
to the groove 12a* such that the focus adjusting slider 
71 is smoothly slidable horizontally in left and right di- 
rections along the groove 12a'. Further, the backing 
plates 72 and/or 62 of the eye distance adjusting mech- 

20 anisms 60, 60 may be formed of a self lubricating ma- 
terial such as oil impregnated synthetic resin or the like 
for promoting smooth movement of the eye distance ad- 
justing sliders 61, 61 and/or the focus adjusting sliders 
71,71. Since both the eye distance adjusting sliders 61 , 

25 61 and the focus adjusting sliders 71 , 71 are biased to- 
ward the outside of the head-mounted image display ap- 
paratus 1 by leaf springs 64, 74 having curved distal end 
portions 64a, 64a, 74a, 74a, sufficient frictional force is 
applied that smooth sliding may be obtained without 

30 oversliding, thus making fine positional adjustments 
easily possible. It will be noted that, instead of backing 
plates 62, 72 for the eye distance adjusting sliders 61, 
61 and/or the focus adjusting sliders 71, 71, self lubri- 
cating rib portions may be integrally formed on the visor 

35 and/or shelf portions 1 2a, 1 2c of the rear cabinet of oil 
impregnated plastic or the like as shown in Figs. 32 and 
33 as rib portions 12d. 

[0036] A rear, or lower arm portion 71b of the focus 
adjusting slider 71 is formed with an pin 77 on the end 

40 thereof. The arm portion 71 b is L-shaped, with a down- 
wardly extending section formed at the distal end of the 
'L\ the end of the downwardly extending section having 
the pin 77 formed thereon. The pin 77 acts as a cam 
follower such that, as seen in Fig. 1 3, when the focus 

^5 adjusting slider 71 is slid in left or right directions along 
the groove 12a', the pin 77 moves along an obliquely 
angled cam groove 75b formed in a vertical slide plate 
75. As seen in Fig. 13, the side plate is disposed sub- 
stantially parallel to the face portion 1 2b of the rear cab- 

50 jnet and is slidably supported between a pair of brackets 
31c, 31c associated with the reflector 31. A lower side 
of the slide plate 75 has support members 75a, 75a ex- 
tending downwardly therefrom at opposing lower cor- 
ners thereof and supporting a lateral shaft 76 therebe- 

55 tween. The lateral shaft 76 is fitted through the lateral 
opening 43d of the projecting portion 43a of the LCD 
holder of each the optical visual units 40, 40 respective- 
ly. 
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[0037] Thus, as seen in Figs. 12a - 12c when sliding 
movement of the focus adjusting slider 71 is performed, 
the pin 77 slides along the oblique cam opening 75a 
while the lateral shaft slides in the lateral opening 43d 
of the LCD holder According to this, the LCD holder s 
slides in up or down in the vertical direction along the 
vertical groove 41d formed in each of the unit bodies 41 , 
41 , while the lateral spacing of the optical visual units 
40, 40 as set by the eye position adjustment mecha- 
nisms 60, 60 is maintained. According to the vertical 10 
movement of the LCD holder 43, a spacing between the 
LCD 45, the reflector plate 48 and the ocular lens 47 is 
changed for allowing a user to focus an image present 
on the LCD according to preference. 
[0038] It will be noted that, according to the above de- 1$ 
scribed construction, focusing and lateral positioning of 
each of the optical visual units 40 on left and right sides 
of the head-mounted image display apparatus 1 may be 
separately established. Also, if eye distance adjustment 
is effected after focusing, a focused vertical position of 20 
the LCDs 45 will not be disturbed. For further facilitating 
optimal focusing of the LCDs 45, 45, Fig. 2 shows a pair 
of calibration switches 55L, 55R which are provided on 
an upper side of the visor portion 1 2a. The calibration 
switches are connected to the system substrate 53 for 25 
operating the LCDs 45, 45 as follows: when the left side 
calibration switch 55L is depressed, the system is oper- 
able to black out the right side LCD 45 and to display a 
test pattern on the left display for allowing a user to es- 
tablish optimal focusing for the left eye. On the other 30 
hand, when the right side calibration switch 55R is de- 
pressed, the system is operable to black out the left side 
LCD 45 and to display a test pattern on the right display 
for allowing a user to establish optimal focusing for the 
right eye. Thus, individual focus may be established for 35 
each eye while both eyes remain open. 
[0039] According to the above described structure of 
a head-mounted image display apparatus 1 according 
to the invention, since the shielding plates 38a, 38b are 
mounted on the mirror surface 32 side of the reflector 40 
31, external leakage of light from the fluorescent lamp 
34 is prevented. Also, efficiency of irradiation of the 
LCDs by the fluorescent lamp 34 is improved. 
[0040] According the above-described structure of 
the optical visual units 40, 40 including the eye distance 45 
adjusting mechanisms 60, 60 and the focus adjusting 
means 70, 70, the ocular lenses 47, 47 are vertically 
fixed at a set distance from the eyes A, A of the user. 
The reflection plates 48, 48 are fixed obliquely to the 
ocular lenses 47, 47 and the LCDs 45, 45 while the 50 
LCDs 45, 45 are vertically movable within the LCD hold- 
ers 43, 43 the image displayed on the LCDs 45, 45 may 
be projected on the retinas a, a of the eyes A, A with 
vertical deflection, facilitating precise focus adjustment 
with a simple structure. According to this, the ocular 55 
lenses 47, 47 may be positioned as close as possible to 
the eyes A, A for ease of viewing and, for creating a 
feeling of immediacy, or immersion in the viewed image. 



Also, close positioning of the ocular lenses 47, 47 rela- 
tive the eyes A, A allows a smaller diameter of ocular 
lens to be utilized for further downsizing of the head- 
mounted image display apparatus 1 . 
[0041] Referring to Figs. 35a and 35b, as set forth, by 
making each color liquid crystal display panel 45 mov- 
able in each unit body 41 while each ocular lens 47 is 
positionally fixed to the rear portion of each unit body 
via the lens mirror cylinder 46, it becomes possible to 
make the distance between each ocular lens 47 and the 
pupil of the eye A constant without varying the distance 
between the ocular lens 47 and the eye A so that an 
image can be stably viewed commonly with a virtual im- 
age. That is, referring to Fig. 35a, when fine focus ad- 
justment is carried out by moving an LCD 45 vertically 
from a old unchanged at X and the virtual images may 
be formed at positions a' and b' corresponding to the 
positions a and b. Since this virtual image changes the 
position always within a set image angle Z° the complete 
image may always be adequately seen by the user. Con- 
versely, as seen in Fig. 35b in a conventional type head- 
mounted image display apparatus 100 wherein focus 
adjustment is effected by moving the ocular lens 108, 
the distance X between the ocular lens 1 08 and the eye 
A is varied so that an image angle 2° is also caused to 
vary. According to this, image 'dropout' may occur in the 
shaded areas S of the conventional arrangement. Ac- 
cording to the present invention, such dropout is surely 
prevented. 

[0042] Also according to the invention, the LCDs 45, 
45 may be of a transmission type thin plate form and 
since the reflector 31 is adapted to also act as a frame, 
further size reduction of the head-mounted image dis- 
play apparatus 1 is possible. 

[0043] Now, with reference to Figs. 17-24 the ear- 
phone cup receptacle mechanisms 80, 80 of the inven- 
tion will be described hereinbelow. 
[0044] Referring now to Fig. 17, each earphone cup 
receptacle mechanism 80 generally comprises a recep- 
tacle casing 83 for receiving an earphone cup 81 and a 
cord 82 connected thereto. A reel 87 is rotatably sup- 
ported in the casing 83 via a mounting plate 85 (Fig. 20). 
As seem in Fig. 18, a power spring 89 is provided within 
the reel 87 for biasing the reel 87 in the winding direction. 
Also, cord length adjusting means 90 is provided for ad- 
justing a retracting length of the cord 82. 
[0045] Still referring to Fig. 18, it may be seen that the 
reel 87 has an annular rib 87a formed on a top side 
thereof. The power spring 89 is pressed into a space 
defined within the annular rib 87a with a spacer 91 in- 
terposed between the top surface of the reel 87 and the 
power spring 89. One end of the power spring 89 is en- 
gaged with a pair of cut-outs 87b, 87b of the annular rib 
87a and, as shown in Fig. 1 9, four bosses 87c, 87c, 87c, 
87c are projected from the top side of the reel 87, one 
pair of bosses 87c being used to support one of a pair 
of contact terminals 92, 92, respectively. The contact 
terminals may be partially embedded in the top surface 
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of the reel or attached by ultrasonic welding, etc. In ad- 
dition, three ratchet portions 88, 88, 88 are formed at 
outer sides of the annular rib 87a spaced along the outer 
circumference thereof. Slits 87d formed with in the space 
defined by the annular rib 87a and positioned in relation 
to the ratchet portions 88, 88, 88 allow an knotted end 
portion 82a of the cord 82 to pass from the inner hub of 
the reel 87 to the outer side thereof, as seen in Fig. 20. 
At the end of the cord 82, projecting beyond the knotted 
end portion 82a, conducting wires 82b, 82b are project- 
ed. These conducting wires 82b, 82b, are respectively 
soldered to one of the contact terminals 92, which are 
connected so as to receive an input audio signal which 
may accompany an image signal input from a VTR (not 
shown) or the like via the connecting cord 26, for exam- 
ple. The cord may be attached to the reel by the knotted 
end 82a and workability may be improved while a man- 
ufacturing process may be simplified. 
[0046] Referring to Fig. 22, each reel 87 is supported 
on a shaft 86 secured to a substantially center portion 
of the mounting plate 85 and covered by a holding plate 
93 (best seen in Fig. 17). As seen in Figs. 22 and 23, 
the mounting plate 85 has three integrally formed pro- 
jecting portions 85a, 85b, 85c. On the top side side of 
the first projecting portion 85a, a terminal substrate 94 
is attached via a bonding layer (not shown), or the like. 
On the bottom side of the second projecting portion 85b, 
a rocking arm 95 is pivotally mounted, via a pin or the 
like. The rocking arm 95 has a tip end 95a biased by a 
tension coil spring 96 so as to engage with the ratchet 
portions 88, 88, 88 of the annular rib 87a according to 
rotation of the reel 87. An upper side of the third project- 
ing portion 85c mounts a shaft 97 for supporting a pulley 
98 (Fig. 24) for guiding the cord 82. 
[0047] Referring now to Fig. 24, a slit 86a is formed 
at the top of the shaft 86 mounting the reel 87. The other 
end of the power spring 89 is engaged with the slit 86a 
and the holding plate is set over the assembled mech- 
anism via a gourd-shaped engaging hole which engag- 
es the top of the shaft 86. The power spring is given a 
predetermined number of turns before installation of the 
earphone cup 81 and the cord 82 to provide an initial 
torque as biasing force for the reel 87. The receptacle 
casing 83 is set over the holding plate 93 and attached 
to the mounting plate via a pair of screws 99, 99 which 
pass through mounting holes provided in the second 
and third projecting portions 85b and 85c. Each ear- 
phone cup 81 is received in a cup receptacle 83a of the 
receptacle casing 83. Furthermore, a tab 84 is integrally 
formed on the receptacle casing via a flexible inverse 
U-shaped portion 83b at a position opposing the end 
portion 95b of the rocking arm 95 which engages the 
ratchet portions 88, 88, 88. Thus, by depressing the tab 
84, engagement of the rocking arm with a ratchet portion 
88 is interrupted, causing the reel to spin for retracting 
a length of the cord 82. Thus, the reel 87, the rocking 
arm 95 the tension coil spring 96, the tab 84 and the U- 
shaped portion 83b collectively form the cord length ad- 



justing means 90. 

[0048] The earphone cup receptacle mechanisms 80, 
80 are received at left and right sides of the front frame 
10 respectively and the earphone cups 81 are arranged 
s so as to slightly project from the cup receptacles 83a of 
the casing 83 so that the earphone cups 81 may be eas- 
ily extracted by the user for inserting same into left and 
right ears when the head-mounted image display appa- 
ratus 1 is worn in a manner similar to goggles, or eye- 
glasses. 

[0049] When the earphone cups 81 , 81 are extracted 
from the earphone cup receptacle mechanisms 80, 80 
the reels 87 thereof are rotated as the cord is drawn over 
the pulley 98, at this time, the reel will not apply winding 
force to the cord 82 since the rocking arm 95 is active 
to engage the ratchet portions 88, 88, 88 sequentially to 
prevent winding of the earphone cups 81, 81. The tab 
may be pressed to effect partial or complete retraction 
of the cord for establishing an optimal length of the re- 
tracted cord according to user preferences, also, since 
extracting force applied to the cord is mediated by the 
pulley 98, a strength and durability of the components 
of the earphone cup receptacle mechanisms 80, 80 in- 
cluding the cord 82 and the reel 87 may be improved 
and, since the cord bends around the pulley 98 the 
mechanism may be made more compact and easy and 
convenient to carry than if the cord is extracted directly 
along a tangent or the reel surface. 
[0050] Thus, according to the head-mounted image 
display apparatus 1 of the invention, image dropout can 
be eliminated while independent adjustment of eye dis- 
tance and focus may be easily accomplished. In addi- 
tion, provision of the leaf springs creating frictional force 
applied to the adjustment sliders assures that the ad- 
justed positions set by the user will be reliably main- 
tained and, since a self lubricating material may be used 
on rib portions or backing plate portions of the adjust- 
ment mechanisms which work in conjunction with the 
frictional force applied by the leaf springs, smooth and 
fine adjustment may be easily accomplished. 



Claims 

1. A head-mounted image display apparatus (1) 
wherein images from a pair of image display means 
provided in a device body (12) are provided to left 
and right eyes of a user in enlarged form, said dis- 
play apparatus having a pair of image display 
means (45) and a pair of ocular lenses (47), each 
of said ocular lenses forming an enlarged image of 
a respective one of the image display means, re- 
flective means being disposed between the display 
means (45) and the ocular lenses, all these ele- 
ments being arranged to provide enlarged images 
to the left and right eyes of a user, via reflector 
means (48) interposed between said image display 
means (45) and the pair of ocular lenses (47), fur- 



15 



20 



25 



30 



35 



40 



45 



50 



8 



15 



EP0 592 318 B1 



16 



ther comprising: 

a pair of optical visual units (40) housing said 
image display means, said reflector means and said 
ocular lenses, said optical visual units being respec- 
tively movable horizontally in directions towards 
and away from each other, 

characterised in that said image display 
means (45) are respectively supported in said opti- 
cal visual units (40) at a horizontal orientation, i.e. 
perpendicular to the plane containing the eyes of 
the viewer, focusing means (70) being further pro- 
vided such that said image display means (45) are 
movable in vertical directions, and 

wherein said reflector means (48) are respec- 
tively mounted obliquely in said optical visual units 
(40) below said image display means (45) and said 
ocular lenses (47) are vertically mounted in said op- 
tical visual units in a reflective path of said reflector 
means (48). 

2. A head-mounted image display apparatus (1 ) as set 
forth in claim 1 , wherein said optica I visual units (40) 
are movable along a laterally mounted shaft (39) 
provided in said device body. 

3. A head-mounted image display apparatus (1 ) as set 
forth in claim 1 , wherein said ocular lenses (47) op- 
pose said left and right eyes of said user at a fixed, 
predetermined distance therefrom. 

4. A head-mounted image display apparatus (1 ) as set 
forth in claim 1 , further including illuminating means 
(30) operable such that illumination from a single 
light source (34) is utilised for uniformly irradiating 
each of said image display means (45). 

5. A head-mounted image display apparatus (1 ) as set 
forth in claim 4, wherein said illuminating means 
(30) is mounted above said optical visual units (40). 

6. A head-mounted image display apparatus (1 ) as set 
forth in claim 1 , wherein said optical visual units (40) 
housing said image display means (45) are tilted 
relative to each other such that a convergence an- 
gle is present in a viewing direction of a user be- 
tween a left side mounted one of said display means 
and a right side mounted one of said display means. 

7. A head-mounted image display apparatus (1 ) as set 
forth in claim 6, wherein said convergence angle is 
established at between 2° and 8°. 

8. A head-mounted image display apparatus (1 ) as set 
forth in claim 1 , wherein said optical visual units (40) 
are displaceable between a first shorter separation 
distance and a second longer separation distance 
according to said horizontal movement thereof in 
the horizontal direction. 



9. A head-mounted image display apparatus ( 1 ) as set 
forth in claim 8, wherein said first shorter separation 
distance is established at 55mm and said second 
longer separation distance is established at 75mm. 

5 

1 0. A head-mounted image display apparatus ( 1 ) as set 
forth in claim 1, wherein horizontal movement of 
said optical visual units (40) and vertical movement 
of said image display means (45) may be independ- 

10 ently carried out such that horizontal positional ad- 
justment of said optical visual units will not affect an 
established vertical positioning of said image dis- 
play means and vice versa. 

15 11. A head-mounted image display apparatus (1) as set 
forth in claim 1, wherein manual adjustment means 
(60) for effecting said horizontal positional adjust- 
ment of said optical visual units (40) and for effect- 
ing vertical positional adjustment of said image dis- 
20 play means (45) are provided at an outside surface 
of said device body (12). 

1 2. A head-mounted image display apparatus ( 1 ) as set 
forth in claim 11, wherein said manual adjustment 

25 means (60)comprises a plurality of sliders (61). 

13. A head-mounted image display apparatus as set 
forth in claim 12, wherein said sliders (61) are slid- 
able in left and right direction and are provided on 

30 horizontally oriented portions (1 2c', 1 2r) of said out- 
er surface of said device body (12). 

14. A head-mounted image display apparatus as set 
forth in claim 1, wherein a convergence angle in a 

35 viewing direction is established by tilting display 
surfaces of said image display means (45) respec- 
tively mounted in each of said optical visual units 
(40) with respect to each other. 

40 15. A head-mounted image display apparatus (1 ) as set 
forth in claim 14, wherein said convergence angle 
is established at between 2° and 8°. 

16. A head-mounted image display apparatus as set 
45 forth in claim 1, wherein said display means (45) 

comprises a pair of liquid crystal displays. 

17. Ahead-mounted image display apparatus (1) as set 
forth in claim 16, wherein said pair of liquid crystal 

50 displays (45) are of a substantially thin transmission 
type. 

1 8. A head-mounted image display apparatus (1 ) as set 
forth in claim 12, wherein said sliders (61) are 

55 mounted via self lubricating materials. 

19. A head-mounted image display apparatus (1 ) as set 
forth in claim 12, wherein said sliders (61) are 
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mounted via means of applying frictional force such 
that a predetermined resistance to sliding move- 
ment thereof is established. 

20. A head-mounted image display apparatus as set 5 
forth in claim 1 , wherein said device body (12) may 

be mounted on a head of a user via horizontally ex- 
tending bows (20)provided on left and right sides 
thereof. 

10 

21 . A head-mounted image display apparatus (1 ) as set 
forth in claim 20, wherein a length of said bows (20) 
is adjustable. 

22. A head-mounted image display apparatus (1) as set is 
forth in claim 1, further including audio output 
means (80). 

23. A head-mounted image display apparatus (1 ) as set 
forth in claim 22, wherein said audio output means 20 
(80) comprises headphone cups (81 ) provided at 

left and right sides of said device body (12). 



ein Paar von Okularlinsen (47) aufweist, 
wobei jede der betreffenden Okularlinsen ein 
vergrd3erter Bild einer entsprechenden Anzei- 
ge der Anzeigen bildet, 

wobei reflektierende Einrichtungen zwischen 
den Anzeigeeinrichtungen (45) und den Oku- 
larlinsen angeordnet sind, 
wobei alle diese Element derart angeordnet 
sind, daft die Bilder in vergrofterter Form den 
linken und rechten Augen eines Benutzers uber 
zwischen den genannten Bildanzeigeeinrich- 
tungen (45) und einem Paar der Okularlinsen 
(47) eingefugte Reflektoreinrichtungen (48) be- 
reitgestellt werden, 

und mit einem Paar von optischen Sichteinhei- 
ten (40), welche die genannten Bildanzeigeein- 
richtungen, die Reflektoreinrichtungen und die 
Okularlinsen aufnehmen und horizontal in 
Richtungen aufeinander zu und voneinander 
weg verschiebbar sind, 

dadurch gekennzeichnet, 



24. A head-mounted image display apparatus (1 ) as set 
forth in claim 23, wherein said headphone cups (81 ) 25 
are retractably held in retraction mechanisms 
(87-90) mounted on left and right sides of said de- 
vice body (12). 

25. A head-mounted image display apparatus (1) as set 30 
forth in claim 1, further including input means (26) 

for supplying image signals to said display means 
(45) from an external source. 

26. A head-mounted image display apparatus (1) as set 35 
forth in claim 1, further including calibration means 
comprising left and right calibration buttons (55L, 
55R) operable such that when a right one of said 
calibration buttons is depressed a left one of said 
image display means (45) becomes black and a 40 
right one of said image display means displays a 
test pattern and when a left one of said calibration 
buttons is depressed a right one of said image dis- 
play means becomes black and a left one of said 
image display means displays a test pattern. 45 



PatentansprOche 

1. Am Kopf getragene bzw. zu tragende Bildanzeige- 50 
vorrichtung (1), bei der Bilder von einem Paar von 
in einem Einrichtungskorper (12) vorgesehenen 
Bildanzeigeeinrichtungen den linken und rechten 
Augen eines Benutzers in vergrofterter Form bereit- 
g est e lit werden, 55 

wobei die betreffende Anzeigevorrichtung ein 
Paar von Bildanzeigeeinrichtungen (45) und 



daft die genannten Bildanzeigeeinrichtungen 
(45) in den genannten optischen Sichteinheiten 
(40) in einer horizontalen Ausrichtung, das 
heiftt rechtwinklig zu der Ebene getragen wer- 
den, welche die Augen des Betrachters enthalt, 
daft Fokussiereinrichtungen (70) ferner derart 
vorgesehen sind, daft die genannten Bildanzei- 
geeinrichtungen (45) in vertikalen Richtungen 
verschiebbar sind, 

und wobei die genannten Reflektoreinrichtun- 
gen (48) in den genannten optischen Sichtein- 
heiten (40) quer liegend unterhalb der Bildan- 
zeigeeinrichtungen (45) angeordnet sind 
und wobei die genannten Okularlinsen (47) in 
den betreffenden optischen Sichteinheiten in 
einer Reflexionsbahn der genannten Reflektor- 
einrichtungen (48) vertikal angeordnet sind. 

2. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1 ) nach Anspruch 1 , wobei die genann- 
ten optischen Sichteinheiten (40) langs eines in 
dem genannten Einrichtungskorper vorgesehenen, 
quer angeordneten Schaftes (39) verschiebbar 
sind. 

3. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1 ) nach Anspruch 1 , wobei die genann- 
ten Okularlinsen (47) den rechten und linken Augen 
des betreffenden Benutzers in einem festliegenden 
bestimmten Abstand von den betreffenden Augen 
gegenuberliegen. 

4. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1) nach Anspruch 1, wobei sie ferner 
eine Beleuchtungseinrichtung (30) enthalt, die der- 
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art betreibbar ist, daft eine Beleuchtung von einer 
einzigen Lichtquelle (34) zur gleichmaftigen Be- 
strahlung jeder der genannten Bildanzeigeeinrich- 
tungen (45) genutzt ist. 

5. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1 ) nach Anspruch 4, wobei die genann- 
te Beleuchtungseinrichtung (30) oberhalb der ge- 
nannten optischen Sichteinheiten (40) angeordnet 

ist. 

6. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1 ) nach Anspruch 1 , wobei die genann- 
ten optischen Sichteinheiten (40), in denen die ge- 
nannten Bildanzeigeeinrichtungen (45) unterge- 
bracht sind, relativ zueinander derail geneigt sind, 
daft ein Konvergenzwinkel in einer Betrachtungs- 
richtung eines Benutzers zwischen einer auf der lin- 
ken Seite angeordneten Anzeigeeinrichtung und ei- 
ner auf der rechten Seite angeordneten Anzeige- 
einrichtung vorhanden ist. 

7. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1) nach Anspruch 6, wobei der ge- 
nannte Konvergenzwinkel zwischen 2° und 8° fest- 
gelegt ist. 

8. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung ( 1 ) nach Anspruch 1 , wobei die genann- 
ten optischen Sichteinheiten (40) zwischen einem 
ersten kurzeren Trennabstand und einem zweiten 
langeren Trennabstand entsprechend ihrer ge- 
nannten horizontaten Verschiebung in der horizon- 
talen Richtung verschiebbar sind. 

9. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1) nach Anspruch 8, wobei der ge- 
nannte erste kurzere Trennabstand auf 55 mm fest- 
gelegt ist und wobei der genannte zweiten langere 
Treibabstand auf 75 mm festgelegt ist. 

10. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1) nach Anspruch 1 , wobei die horizon- 
tale Bewegung der genannten optischen Sichtein- 
heiten (40) und die vertikale Bewegung der genann- 
ten Bildanzeigeeinrichtungen (45) unabhangig der- 
art ausgef uhrt werden konnen, daft eine horizontale 
Positionseinstellung der genannten optischen 
Sichteinheiten eine festgelegte vertikale Positionie- 
rungder genannten Bildanzeigeeinrichtungen nicht 
beeinfluftt und umgekehrt. 

11. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1) nach Anspruch 1, wobei eine manu- 
elle Einstelleinrichtung (60), welche die genannte 
horizontale Positionseinstellung der genannten op- 
tischen Sichteinheiten (40) und die vertikale Positi- 
onseinstellung der genannten Bildanzeigeeinrich- 



tungen (45) bewirkt, an einer Auftenflache des ge- 
nannten Einrichtungskorpers (12) vorgesehen ist. 

12. Am Kopf getragene bzw. zu tragende Bildanzeige- 
s vorrichtung (1) nach Anspruch 11, wobei die ge- 
nannte manuelle Einstelleinrichtung (60) eine Vlel- 
zahl von Schiebern (61) enthalt. 

13. Am Kopf getragene bzw. zu tragende Bildanzeige- 
10 vorrichtung nach Anspruch 12, wobei die genann- 
ten Schieber (61 ) in linker und rechter Richtung ver- 
schiebbar und an horizontal ausgerichteten Teilen 
(12c, 12r) der genannten Auftenflache des Einrich- 
tungskorpers (12) vorgesehen sind. 

15 

14. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung nach Anspruch 1, wobei ein Konver- 
genzwinkel in einer Betrachtungsrichtung dadurch 
festgelegt wird, daft Anzeigeflachen der genannten 

20 Bildanzeigeeinrichtungen (45), die in jeder der be- 
treffenden optischen Sichteinheiten (40) angeord- 
net sind, in bezug zueinander geneigt werden. 

15. Am Kopf getragene bzw. zu tragende Bildanzeige- 
25 vorrichtung (1) nach Anspruch 14, wobei der ge- 
nannte Konvergenzwinkel zwischen 2° und 8° fest- 
gelegt ist. 

16. Am Kopf getragene bzw. zu tragende Bildanzeige- 
30 vorrichtung nach Anspruch 1 , wobei die genannten 

Anzeigeeinrichtungen (45) ein Paar von Flussig- 
keitskristallanzeigeeinrichtungen enthalten. 

17. Am Kopf getragene bzw. zu tragende Bildanzeige- 
35 vorrichtung (1) nach Anspruch 16, wobei das ge- 
nannte Paar der Flussigkeitskristallanzeige- 
einrichtungen (45) von einem im wesentlichen dun- 
nen Transmissionstyp ist. 

40 18. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1) nach Anspruch 12, wobei die ge- 
nannten Schieber (61 ) uberselbstschmierende Ma- 
terialien angeordnet sind. 

45 19. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1) nach Anspruch 12, wobei die ge- 
nannten Schieber (61) uber eine Reibungskraft 
ausubende Einrichtungen derart angeordnet sind, 
daft auf ihre Gleitbewegung hin ein bestimmter Wi- 

so derstand ausgeubt wird. 

20. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung nach Anspruch 1 , wobei der genannte 
Einrichtungskdrper (12) am Kopf eines Benutzers 
55 Qber horizontal verlaufende Bugel (20) angebracht 
werden kann, die auf linken und rechten Seiten des 
betreffenden Einrichtungskorpers vorgesehen sind. 
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21. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1 ) nach Anspruch 20, wobei eine Lan- 
ge der betreffenden Bugel (20) einstellbar ist. 

22. Am Kopf getragene bzw. zu tragende Bildanzeige- 5 
vorrichtung (1) nach Anspruch 1, umfassend f erner 
eine Audio-Abgabeeinrichtung (80). 

23. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1) nach Anspruch 22, wobei die ge- 10 
nannte Audio-Abgabeeinrichtung (80) Kopfhorer- 
muscheln (81 ) umfaBt, die auf den linken und rech- 

ten Seiten des betreffenden Einrichtungskorpers 
(12) vorgesehen sind. 

15 

24. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1) nach Anspruch 23, wobei die ge- 
nannten Kopfhorermuscheln (81) in Ruckziehme- 
chanismen (87 bis 90) zuruckziehbar gehalten sind, 
welche an den linken und rechten Seiten des be- 20 
treffenden Einrichtungskorpers (12) angebracht 
sind. 

25. Am Kopf getragene bzw. zu tragende Bildanzeige- 
vorrichtung (1 ) nach Anspruch 1 , umfassend ferner 
eine Eingabeeinrichtung (26) zur Abgabe von Bild- 
signalen an die betreffende Anzeigeeinrichtung 
(45) von einer externen Quelle. 

26. Am Kopf getragene bzw. zu tragende Bildanzeige- 30 
vorrichtung (1) nach Anspruch 1, umfassend ferner 

eine Eicheinrichtung mit linken und rechten Eichta- 2. 
sten (55L, 55R), die derart betatigbar sind, daG in 
dem Fall, daG eine rechte Taste der betreffenden 
Eichtasten gedruckt ist, eine linke Anzeigeeinrich- 35 
tung der genannten Bildanzeigeeinrichtungen (45) 
schwarz wird und eine rechte Anzeigeeinrichtung 
der betreffenden Bildanzeigeeinrichtungen ein 3. 
Testmuster anzeigt, und daG in dem Fall, daG eine 
linke Taste der betreffenden Eichtasten gedruckt 40 
wird, eine rechte Anzeigeeinrichtung der betreffen- 
den Bildanzeigeeinrichtungen schwarz wird und ei- 
ne linke Anzeigeeinrichtung der betreffenden Bild- 
anzeigeeinrichtungen am Testmuster anzeigt. 4. 

45 

Revendications 

1. Appareil d'affichage d'image monte sur la tete (1) 
dans lequel des images provenant d'une paire de so 
moyens d'affichage d'image pr6vus dans un corps 
de dispositif (1 2) sont d6livr6es aux yeux gauche et 5. 
droit d'un utilisateur sous une forme agrandie, ledit 
appareil d'affichage ayant une paire de moyens 
d'affichage d'image (45) et une paire de lentilles 55 
oculaires (47), chacune desdites lentilles oculaires 
formant une image agrandie d'un affichage respec- 6. 
tif des affichages, des moyens ref!6chissants etant 



disposes entre les moyens d'affichage (45) et les 
lentilles oculaires, tous ces elements 6tant dispo- 
ses afin de deiivrer les images sous forme agrandie 
aux yeux gauche et droit d'un utilisateur, par I'inter- 
mediaire de moyens de r6flecteur (48) interposes 
entre lesdits moyens d'affichage d'image (45) et 
une paire de lentilles oculaires (47), comportant en 
outre : 

une paire d'unites visuelles optiques (40) ren- 
fermant lesdits moyens d'affichage d'image, lesdits 
moyens de reflecteur et lesdites lentilles oculaires, 
lesdites unites visuelles optiques 6tant mobiles ho- 
rizontalement de maniere respective selon des di- 
rections Tune vers I'autre et a I'ecart Tune de I'autre, 

caract6ris6 en ce que lesdits moyens d'affi- 
chage d'image (45) sont supportes de maniere res- 
pective dans lesdites unites visuelles optiques (40) 
dans une orientation horizontale, c'est-a-dire per- 
pendiculaire au plan contenant les yeux de Pobser- 
vateur, des moyens de mise au point ou de focali- 
sation (70) etant en outre prevus de telle sorte que 
lesdits moyens d'affichage d'image (45) sont mobi- 
les dans des directions verticales, et 

dans lequel lesdits moyens de reflecteur (48) 
sont months de maniere respective en oblique dans 
lesdites unites visuelles optiques (40) sous lesdits 
moyens d'affichage d'image (45) et lesdites lentilles 
oculaires (47) sont montees verticalement dans les- 
dites unites visuelles optiques dans un passage re- 
fiechissant desdits moyens de reflecteur (48). 

Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 1 , dans lequel lesdites unites 
visuelles optiques (40) sont mobiles le long d'un axe 
monte lateralement (39) pr6vu dans ledit corps de 
dispositif. 

Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 1 , dans lequel lesdites len- 
tilles oculaires (47) sont oppos6es aux dits yeux 
gauche et droit dudit utilisateur a une distance pre- 
d6termin6e fixe de ceux-ci. 

Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 1 , comprenant en outre des 
moyens d'6clairage (30) pouvant fonctionner de tel- 
le sorte que i'eclairage depuis une unique source 
de lumiere (34) est utilise afin d'irradier uniforme- 
ment chacun desdits moyens d'affichage d'image 
(45). 

Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 4, dans lequel lesdits 
moyens d'eclairage (30) sont monies au-dessus 
desdites unites visuelles optiques (40). 

Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 1 , dans lequel lesdites unites 
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visuelles optiques (40) renfermant lesdits moyens 
d'affichage d'image (45) sont inclin6es Tune par 
rapport a I'autre de telle sorte qu'un angle de con- 
vergence est present dans une direction d'observa- 
tlon d'un utilisateur entre celul monte sur le cote s 
gauche desdits moyens d'affichage et celul monte 
sur le cote droit desdits moyens d'affichage. 

7. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 6, dans lequel ledit angle de 10 
convergence est etabli entre 2° et 8°. 

8. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 1 , dans lequel lesdites unites 
visuelles optiques (40) peuvent etre deplacees en- '5 
tre une premiere distance de separation pluscourte 

et une deuxieme distance de separation plus lon- 
gue en fonction dudit mouvement horizontal de eel- 
le-ci dans la direction horizontale. 

20 

9. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 8, dans lequel ladite premie- 
re distance de separation plus courte est etablie a 
55 mm et ladite deuxieme distance de separation 
plus longue est etablie a 75 mm. & 



la revendication 1 , dans lequel un angle de conver- 
gence dans une direction d'observation est etabli 
en inclinant des surfaces d'affichage desdits 
moyens d'affichage d'image (45) montees de facon 
respective dans chacune desdites unites visuelles 
optiques (40) Tune par rapport a I'autre. 

15. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 14, dans lequel ledit angle de 
convergence est etabli entre 2° et 8°. 

16. Appareil d'affichage d'image monte sur la tete selon 
la revendication 1 , dans lequel lesdits moyens d'af- 
fichage (45) comportent une paire d'affichages a 
cristal liquide. 

17. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 1 6, dans lequel ladite paire 
d'affichages a cristal liquide (45) est du type a trans- 
mission relativement mince. 

18. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 12, dans lequel lesdits ele- 
ments coulissants (61) sont mont6s par I'interm6- 
diaire de matieres autolubrifiantes. 



10. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 1 , dans lequel le mouvement 
horizontal desdites unites visuelles optiques (40) et 

le mouvement vertical desdits moyens d'affichage 30 
d'image (45) peuvent etre r6alis6s ind6pendam- 
ment de sorte qu'un ajustement de position horizon- 
tal desdites unites visuelles optiques n'affecte pas 
un positionnement vertical etabli desdits moyens 
d'affichage d'image et vice-versa. 35 

11. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 1 , dans lequel des moyens 
de reglage manuel (60) destines a effectuer ledit 
ajustement de position horizontale desdites unites *o 
visuelles optiques (40) et destines a effectuer I'ajus- 
tement de position verticale desdits moyens d'affi- 
chage d'image (45) sont pr6vus sur une surface ex- 
terieure dudit corps de dispositif (12). 

45 

12. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 11, dans lequel lesdits 
moyens de reglage manuel (60) comportent plu- 
sieurs elements coulissants (61). 

50 

13. Appareil d'affichage d'image monte sur la tete selon 
la revendication 12, dans lequel lesdits elements 
coulissants (61) peuvent coulisser dans les direc- 
tions gauche et droite et sont pr6vus sur des parties 
orientees horizontalement (12c\ 12r) de ladite sur- 55 
face exterieure dudit corps de dispositif (12). 

14. Appareil d'affichage d'image monte sur la tete selon 



19. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 12, dans lequel lesdits ele- 
ments coulissants (61) sont monies par I'interme- 
diaire de moyens d'application de force de friction 
de telle sorte qu'une resistance predetermin6e au 
mouvement de coulissement de ceux-ci est etablie. 

20. Appareil d'affichage d'image monte sur la tete selon 
la revendication 1, dans lequel ledit corps de dispo- 
sitif (12) peut etre monte sur la tete d'un utilisateur 
par I'intermediaire de branches s'etendant horizon- 
talement (20) pr6vues sur les cot6s gauche et droit 
de celui-ci. 

21. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 20, dans lequel une longueur 
desdites branches (20) est reglable. 

22. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 1 , comprenant en outre des 
moyens de sortie audio (80). 

23. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 22, dans lequel lesdits 
moyens de sortie audio (80) comportent des 6cou- 
teurs (81) prevus au niveau des cot6s gauche et 
droit dudit corps de dispositif (12). 

24. Appareil d'affichage d'image monte sur la tete (1) 
selon la revendication 22, dans lequel lesdits 6cou- 
teurs (81 ) sont maintenus de facon retractable dans 
des mecanismes de retraction (87 a 90) mont6s sur 
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les c6t§s gauche et droit dudit corps de dispositif 
(12). 

25. Appareil d'affichage d'image mont6 sur la t§te (1) 
selon la revendication 1 , comprenant en outre des 5 
moyens d'entree (26) destines a d6livrer des si- 
gnaux d'image aux dits moyens d'affichage (45) a 
partir d'une source externe. 

26. Appareil d'affichage d'image monte" sur la tete (1) io 
selon la revendication 1, comprenant en outre des 
moyens d'6talonnage comportant des boutons 
d'dtalonnage gauche et droit (55L, 55R) pouvant 
fonctionner de telle sorte que, lorsqu'un bouton droit 
desdits boutons d'Gtalonnage est enfonce\ celui a is 
gauche desdits moyens d'affichage d'image (45) 
devient noir et celui a droite desdits moyens d'affi- 
chage d'image (45) affiche un modele de test, et 
lorsque le bouton gauche desdits boutons d'Stalon- 
nage est enfonce, celui a droite desdits moyens 20 
d'affichage devient noir et celui a gauche desdits 
moyens d'affichage affiche un modele de test. 
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[FIG . 6) 
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